High glucose inhibits gene expression of tyrosyl-tRNA synthetase in osteoblast cells.
It has been suggested that bone metabolism disorders are one of the major complications of diabetes mellitus. However, the exact mechanisms as to how diabetes affects bone metabolism are yet to be determined. In the present study, we have searched for high glucose regulated genes in osteoblast-like UMR-106 cells. UMR-106 cells were treated with normal glucose (5.5 mM), high glucose (16.5 mM or 30.5 mM) and mannitol (16.5 mM) as a hyperosmotic control. Following the isolation of total RNA, GeneFishing differential display-PCR (DDPCR) was carried out and followed by cloning, sequencing and searching in a gene bank data base to identify the high glucose induced gene(s). Through the DD-PCR technique which employs Annealing Control Primer, or ACP, it has been found that expression of a PCR product was significantly decreased by high glucose treatment: it was identified as tyrosyl-tRNA synthetase. Furthermore, reverse transcriptase PCR analysis confirmed that high glucose significantly decreases mRNA expression of tyrosyl-tRNA synthetase, whereas mannitol treatment does not cause any change in such expression. These results suggest that high glucose may play a significant role in the protein synthesis process of osteoblast cells by decreasing expression of tyrosyl-tRNA synthetase. In a Western blot analysis, the protein expression of tyrosyl-tRNA synthetase was also decreased by high glucose treatment. Taken together, these results suggest that high glucose could affect bone metabolism by regulating the expression of tyrosyl-tRNA synthetase genes.